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A' 

(Completely revised specification of 
Tokugan No. She 48 [1973] -87115) 
Specification 
Clean copy of specification (no changes in contents) 

1. Title of the invention 

Method and device for cleaning automobile indoor air 

2 . Patent Claims 

1. A method for cleaning automobile indoor air characterized 
by the fact that outdoor air and/or circulated indoor air is 
transmitted, by a suction gas exhaustion mechanism, through an 
acidic gas removal filter layer, an activated carbon filled layer, 
a heat exchanger, and a carbon monoxide removal filter layer in 
proper order. 

2 . A device for cleaning automobile indoor air constituted by 
an acidic gas removal filter, activated carbon, a heat exchanger, 
and a carbon monoxide removal filter obtained by adhering a noble 
metal catalyst to a honeycomb- shaped structure. 

3 . Detailed explanation of the invention 



^ Numbers in the margin indicate pagination in the foreign 
text . 



The present invention concerns a method for removing harmful 
gases from automobile indoor air and for maintaining the resulting 
cleaned state as well as a device for the same. 

In recent years, hazards of atmospheric pollutions have 
become extremely conspicuous, and in particular, hazards caused by 
automotive exhaust gases are immense. The respective 

concentrations of carbon monoxide, hydrocarbons, nitrogen oxides, 
etc. within exhaust gases are /2 

being regulated today, and although attempts are being made to 
improve designs of engines and/or to apply contact -type oxidation 
or reduction catalysts as concrete pollution preventive measures, 
fully satisfactory results have yet to be obtained. Even in a 
case where a previously developed technique for ensuring the 
regulated exhaust gas values is available, furthermore, it is 
difficult to avoid the arising of a local harmful gas atmosphere 
with extremely high pollutant concentrations during traffic jams 
in metropolitan areas or during travels through tunnels. Such a 
fact suggests that actual operators and passengers of automobiles 
are constantly exposed to dangers, which cannot be overlooked from 
the standpoint of health management. Of all the harmful gases, 
the hazards of carbon monoxide are especially conspicuous, for it 
leads not only to health hazards ascribed to the formation of a 
fair amount of CO hemoglobin within the blood stream of an 
operator, etc, in the midst of a massive traffic flow but also to 
the deteriorations of operating abilities, which may each in turn 
contribute to traffic accidents. Narrow automobile interiors are 
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normally ventilated based on the intake of outdoor air, but since 
the air outside the automobile has become polluted at present, not 
even a ventilating operation can be carried out in a satisfactory 
fashion. In a case where the automotive interior has become 
filled with polluted air upon the opening of a door and/or window, 
furthermore, harmful gases should be detoxified immediately. 

In other words, the preventions of the emissions of these 
toxic gases from generation sources have been taken into 
consideration in the prior art, as evidenced by the regulations on 
exhaust gas concentrations, etc., but conversely, the health 
aspects of operators and co-passengers may be said to have been 
relatively overlooked. A precedent which may be said to reflect, 
though vaguely, the latter concept concerns a method wherein 
indoor air is circulated and distributed through an adsorption 
layer of activated carbon, etc, via a compact fan for deodorizing 
the air. At present, however, neither products nor proposals are 
known with regard to the removal and/or detoxification of carbon 
monoxide, which is most hazardous from the standpoint of health 
management . 

The present inventors have endeavored, against the foregoing 
backdrop, not only to develop an oxidation catalyst which is 
capable of inhibiting the concentration of carbon monoxide within 
indoor air at or below a certain environmental standard value but 
also to build an apparatus for said catalyst, as a result of which 
the present invention has become completed. 
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In other words, one objective of the present invention is to 
provide a method which is capable of lowering the concentrations 
of harmful gases, above all carbon monoxide, included in either 
outdoor air taken into the interior for ventilating purposes or 
indoor air to low and safe levels. Another objective is to 
provide a device for cleaning automobile indoor air which is 
capable of 

lowering the concentrations of harmful gases to low and safe 
levels. 

These objectives can be achieved, as Figure 1 shows, by the 
transmission of outdoor air and/or circulated indoor air, by a 
suction gas exhaustion mechanism, through an acidic gas removal 
filter layer, an activated carbon filled layer, a heat exchanger, 
and a carbon monoxide removal filter layer in proper order. 

The present inventors probed conditions necessary for 
efficiently detoxifying carbon monoxide within the aforementioned 
outdoor air or circulated indoor air, as a result of which it was 
discovered that it is necessary to satisfy at least the following 
three conditions. In other words, such conditions are (1): That a 
high-activity catalyst which can be oxidized at a relatively low 
temperature of 100°C or below be used; (2) : That, prior to the 
arrival of the air scheduled to be cleaned at the catalyst filter, 
matters which serve as catalyst poisons at or below 100°C, namely 
gaseous sulfurous acid, nitrogen dioxide, halogenated compounds, 
dust and dirt, hydrocarbons (e.g., oil mist, etc.), and other 
organic compounds, etc., be removed; and (3): That the embodied 
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apparatus be compact enough to be applied to existing automobiles 
and be accompanied by minimal pressure losses. These three 
conditions will be explained. 

First, as far as the essentiality of oxidizing and removing 
carbon monoxide at a low temperature of lOO^C or below is 
concerned, a thermal energy arising auxiliarily from an existing 
automobile should be used- from the standpoint of cleaning the air 
without imposing any burden whatsoever on the driving power of the 
automobile, and . a method wherein hot water retrieved from an 
engine cooling radiator is sampled as a heat source may, for 
example, be said to be desirable in this context. It is therefore 
necessary to select a catalyst which exhibits a sufficiently high 
activity- at 100°C or below even in a state characterized by a 
severe temperature variation. The present inventors [1 character 
inserted] investigated catalysts endowed with low- temperature 
activities in acknowledgment of this requisite, as a result of 
which catalysts of platinum group elements such as platinum, 
palladium, etc. were determined to be ideal. 

Next, it was ascertained that these platinum group element 
catalysts become gradually deactivated by microscopic quantities 
of acidic gases included in the air, and as a result of 
investigations of potential countermeasures , adsorbents such as 
activated carbon- supported manganese oxide, ion exchange 
materials, etc. were discovered to be effective. At a temperature 
of 100°C or below, furthermore, the catalyst becomes significantly 
deactivated as a result of the adhesions not only of these acidic 
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gases but also of all matters normally included .in the air, 
/i 

namely dust and dirt, oil mist, and other organic compounds, and 
therefore, it is necessary to remove these substances. General 
filters are not sufficient for achieving this goal, but rather, 
activated carbon is effective, and one the surface area of which 
is at least 50 0 m^/g and the average micropore diameter of which 
is 10 - 200 A is especially desirable to use. 

Thirdly, automobiles are designed to maximize the occupant 
space, and accordingly, accessory devices are compactly configured 
within a narrow space, due to which only a severely limited space 
is likely to be available for installing a cleaning device anew, 
and thus, as compact a device as possible that can be applied to 
all vehicular types must be designed. There are, on the other 
hand, many variable elements (e.g. , carbon monoxide 
[concentration], air temperature, operative state, etc.), and 
their variances are also significant. It is necessary for the 
rate of air permeated for cleaning purposes to correspond 
inevitably to such variations. In a case where a cooling function 
is being invoked, for example, the absolutely minimal volume of 
outdoor air needed for ventilation should be cleaned, whereas in a 
case where the indoor carbon monoxide concentration is high, it is 
necessary to lower the indoor carbon monoxide concentration to a 
safe level by quickly cleaning circulated indoor air or outdoor 
air. The optimal volume of air thereby treated for cleaning 
purposes varies significantly depending on prevailing 
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circumstances [1 character deleted] , and' a catalyst filter and a 
device accompanied by minimal pressure losses should be 
orchestrated for coping with such contingencies. It was 
discovered as a result of investigations of methods and devices 
which were hoped to satisfy the aforementioned three conditions 
that satisfactory results can be obtained only in a case where the 
method discussed in detail below is orchestrated. 

First, noble metal catalysts such as platinum and palladium 
are suitable as the carbon monoxide oxidation catalyst, as has 
been mentioned earlier. In order to induce an unhindered progress 
of a carbon monoxide oxidation reaction over an extended period of 
time in the presence of a noble metal catalyst of the prior art, 
however, a temperature of 200°C or higher is normally necessary, 
and therefore, it cannot be used as it is for achieving the 
objectives of the present invention. The present inventors 
proceeded to study methods for preparing catalysts endowed with 
oxidation activities at relatively low temperatures, as a result 
of which a catalyst that met said objectives was obtained by 
impregnating or coating a carrier (e.g., aluminum silica, silica- 
alumina, etc.) [1 character deleted] with a solution of a noble 
metal compound such as chloroplatinic acid, palladium chloride, 
etc., by reducing the obtained structure at a temperature of 200°C 
or b^low, and by then thermally treating it in an oxygen- 
containing atmosphere (e.g., air, etc.) within a temperature range 
of 120 - 180^C. In a case where air is used, however, care must 
be talcen in /5 
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that the catalyst activity may decrease unless coexisting dirt and 
dust and other organic compounds, etc. are removed. 

The reduction may, furthermore, be carried out based either 
on a dry method which uses hydrogen, etc. or on a wet method which 
uses formalin, etc., but in either event, it is essential for the 
temperature to be concomitantly designated at 2 00°C [or below] , 
It is indispensable, furthermore, for the thermal treatment 
temperature to be strictly regulated, whereas a duration of at 
least 1 hour, preferably at least 10 hours, virtually suffices as 
the treatment period. In a case where the thermal treatment 
temperature drops below the lower limit of the stipulated range, 
the durability becomes inferior, whereas in a case where it 
exceeds the upper limit of the same, the activity significantly 
decreases [1 character deleted] , as a result of which [the 
obtained catalyst] becomes unusable in the method of the present 
invention. 

The activity of the noble metal catalyst which has been 
prepared according to the foregoing procedures, however, gradually 
decreases in the presence of acidic gases (led by gaseous 
sulfurous acid), dirt and dust, oil mist, and other organic 
compounds withiii polluted air scheduled for cleaning, and 
therefore, it is necessary to remove such substances prior to 
their arrival at the catalyst filter. It has come to be known 
that the uses of activated carbon and acidic gas removal agents 
are effective as countermeasures in this context. The "acidic gas 
removal agent" collectively encompasses substances which are 
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capable of adsorbing and removing acidic gases based on chemical 
adsorption or physical adsorption, and it is instantiated by anion 
exchange resins, anion exchange fibers, activated carbon, 
activated carbon fiber, etc. Both high-basicity and low-basicity 
types are usable as the anion exchange resin, although it is more 
desirable to use the high-basicity type in consideration of the 
removal effect. It was also discovered to yield results more 
favorable than those ascribed to so-called "MR-type resins" with 
large surface areas, and • corresponding methods were previously 
proposed. 

As a result of subsequent research, however, it was 
discovered that these resins often exert undesirable effects on 
the noble metal catalyst, ' An ion exchange resin on which 
manganese has become adsorbed, in particular, is an extremely 
effective agent for removing gaseous sulfurous acid, but at the 
same time, it is undesirable in that it often releases potentially 
poisonous substances in relation to the noble metal catalyst. 

In other words, the most desirable method is a method which 
uses a structure obtained /6 

by supporting manganese oxide on activated carbon, and such a 
matter can be obtained by impregnating activated carbon with an 
aqueous potassium permang finatp solution and by then drying the 
obtained adsorbed structure. 

Ordinary activated carbon, furthermore, is effective for 
removing other matters, namely dirt and dust, oil mist, and 
various other organic compounds, and as such, a grade the particle 
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size of which is the smallest possible without entailing an 
excessive pressure loss and which is equally endowed with a high 
capacity for removing the oil mist, etc. may be adventitiously 
selected, although one with a specific surface area of 500 m^/g or 
larger and an average micropore diameter oflO-20Ais ideal in 
each case. As far as the third condition, namely a compact 
catalyst filter with a minimal pressure loss, is concerned, the 
use of a granular catalyst of the prior art is utterly 
inappropriate, and instead, it is desirable to use a honeycomb- 
shaped structure to which a catalyst has become adhered [16 
characters deleted, 12 characters deleted] . The "honeycomb- shaped 
structure" signifies an aggregate of micropores with cross - 
sectional areas of approximately 1 - 25 m^, and so-called 
"honeycomb" -shaped structures with void ratios of approximately 20 
- 90% suffice, whereas there are no special restrictions on its 
constituent material and micropore cross-sectional shape. In 
other words, as (a) - (d) in Figure 2 illustrate, ones with 
square, triangular, modified triangular, hexagonal, or various 
other shapes may be used without any inconveniences, although it 
is most advantageous to use hexagonal ones. It is desirable, 
however, for the cross-sectional areas of these micropores to be 
confined to a range of 1 - 25 m^ in the context of embodying a 
compact device, and a range of 2 - 10 m^ is especially desirable. 
Next, it is desirable for the void ratio to be designated within a 
range of 2 0 - 90%, although the material thickness becomes limited 
depending on the type of said material and on the manufacturing 
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method, and therefore, a range of 30 - 80% is sufficiently usable. 
The overall shape may, furthermore, be arbitrarily selected in 
consideration of installation methods, and rectangular 
parallelepiped, cubic, and cylindrical shapes, etc. are 
conceivable, as (e) and (f) in Figure 2 indicate. 

Next, not only ceramics but also glasses and other inorganic 
compounds and organic compounds [1 character deleted] such as 
plastics are usable as constituent materials, which represents one 
peculiar characteristic of the present invention. The reason is 
because the reaction can be induced at lOO^C or below. 

Methods for adhering noble metal catalysts to these 
honeycomb -shaped structures are instantiated not only by a method 
wherein a carrier such as alumina, silica, silica-alumina, 

diatomaceous earth, etc. is adhered to a honeycomb, wherein the 
adhered structure is impregnated with a solution of a noble metal 
salt, and wherein the obtained impregnated structure is reduced 
but, in the case of a material with a relatively low heat 
resistance such as plastics, etc., also by a method wherein a 
catalyst is preliminarily adhered to the aforementioned carrier, 
which prevails as a powder or microscopic granule, and wherein the 
obtained adhered structure is further adhered to. a honeycomb- 
shaped structure by using an adhesive, etc., and either method can 
be effectively orchestrated. 

A material with a high heat resistance (e.g., cordurite, 
etc.) may, for example, be immersed in an aqueous dispersion of 
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alumina hydrate, and after the adhered structure has been dried 
and then baked while the temperature is being gradually elevated 
to a maximum of 600°C, preferably .500°C, it is immersed in and 
impregnated with a noble metal solution and then reduced. An acid 
treated honeycomb -shaped structure of a glass wherein the 
internalization ratio of the silica component is at least 90%, 
furthermore, exhibits a high heat resistance, and it can be used 
as a catalyst filter according to similar procedures. 

Next, in a case where a catalyst has become adhered to a 
honeycomb -shaped structure with a relatively low heat resistance 
(e.g., plastics, etc.), it is advantageous to adhere, by using an 
adhesive, a carrier (e.g., alumina, etc.) to which a catalyst has 
already become adhered. Optimal adhesives differ depending on the 
constituent material of the honeycomb and the constituent material 
of the carrier, although the following are generally usable: Epoxy 
adhesives, polyvinyl acetate adhesives, polyacrylic acid ester 
adhesives, rubber adhesives, polystyrene adhesives, polyvinyl 
chloride adhesives, polyvinyl idene chloride adhesives, polyvinyl 
ether adhesives, polyvinyl acetal adhesives, phenol resin 
adhesives, urethane resin adhesives, unsaturated polyester 
adhesives, polyvinyl alcohol adhesives, polyacrylamide adhesives, 
and cellulose adhesives. After such an adhesive has been adhered 
to the' honeycomb -shaped structure, the adhesion of the catalyst is 
induced by an appropriate method [e.g., one wherein the 
aforementioned carrier- supported catalyst is scattered by the sand 
blast format, one wherein the same is homogeneously adhered 
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electrostatically by impressing a high voltage (30,000 - 150,000 
V) , one wherein the honeycomb -shaped structure to which the 
adhesive has become adhered is immersed in an inert gas stream 
characterized by a fluid state, etc.] . 

/8 

Figure 3 shows a magnified view of the catalyst-adhered 
honeycomb- shaped structure obtained according to these procedures, 
and in this embodiment, a state where the catalyst -supporting 
carrier is adhered to the micropore interior of the honeycomb is 
shown . 

Such a method can also be applied to an acidic gas filter. 
In other words, in a case where an activated carbon on which 
manganese oxide is being supported is pulverized into a size of 5, 
preferably 10, mesh or less and where the obtained product is 
adhered to a honeycomb- shaped structure according to the 
aforementioned procedures, a filter [1 character deleted] the 
pressure loss of which is far lesser than that of a case where 
granular carbon or pulverized carbon is directly used can be 
obtained. 

Next, the aforementioned requisites will be explained further 
with reference to figures. Figure 1 shows an example of the 
cleaning device. Outdoor air or circulated indoor air is 
introduced into Cleaning Box No. 1 (2) , via the dust removal 
filter (1) , by the suction gas exhaustion mechanism (8) , and after 
acidic gases, led by gaseous sulfurous acid, have been removed 
from it by the acidic gas removal filter layer (3), other residual 
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matters such as dirt and dust, oil mist, etc, are removed from it 
by the activated carbon filled layer (4), and the obtained air is 
then introduced into Cleaning Box No. 2 (5) . The air thus 
introduced is heated by the heat exchanger (6) , which uses hot 
water as a medium, at 50 - 100°C, and after it has been induced to 
arrive at the carbon monoxide removal filter (7) , carbon monoxide 
is fortified [sic: Presumably "removed"]/ and the cleaned air is 
then introduced indoors. Ones of honeycomb -shaped structures are 
the most desirable as the acidic gas removal filter layer (3) and 
the carbon monoxide removal filter (7) , which possesses the 
catalyst, in consideration of the necessity of minimizing the 
pressure loss. The air treatment rate presumably coincides with 
the minimal threshold necessary for normal ventilation, namely 
approximately 0.1 m"^/min. to 5 m'^/min. , although it, too, 
represents a variable factor depending on the types of vehicles, 
and an appropriate value can adventitiously be selected by 
configuring switch and/or adjustment mechanisms. Ones made of 
various constituent materials such as papers, cloths, non-woven 
fabrics, etc. can be used as the dust removal filter (1) . 
Cleaning Box No. 1, furthermore, serves a function of removing 
harmful components based mainly on adsorption, and it is desirable 
for it to be configured on a site characterized by the lowest 
possible temperature. 

As for the heat source for the heat exchanger (6), the 
circulation of cooling water for a radiator represents the 
simplest method, although all other auxiliary heat sources of 
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automobiles can be used effectively. In other words, it is also 
possible to use [the heats of] the engine mainframe, exhaust gas 
pipe, etc. 
/9 

Next, as far as methods for actually configuring the present 
device on an automobile are concerned, it may, for example, be 
housed within an engine room, and a pipe configuration that 
enables the use of the radiator cooling water as a heat source is 
orchestrated, as Figure 4 shows. It is also possible to 
configure, in adjustable forms, a valve which enables the cleaning 
of . either outdoor air taken in for ventilation purposes and 
circulated indoor air. As Figure 5 indicates, furthermore, it is 
extremely rational to release cleaned air indoors via the heater 

(9) or cooler (10) that the automobile possesses, and such a 
method is desirable. 

In a case where the cleaning device and method of the present 
invention discussed above are actually applied to an automobile, 
not only carbon monoxide included in the air taken into the 
vehicular interior during its operation but also acidic gases 

(e.g./ gaseous sulfurous acid, nitrogen dioxide, etc.), oil mist, 
and other organic compounds can be removed, based on which adverse 
effects exerted on humans by them can be avoided. Moreover, 
pleasant driving experiences are ensured since odors, dirt and 
dust, etc. are also removed. In the following, explanations will 
be provided with reference to application examples. 



16 



Application Example 1 

After commercially sold activated carbon "Shirasagi G" 
(manufactured by Takeda Yakuhin Kogyo Co.; 4 - 6 mesh) had been 
immersed in an aqueous solution which contained 0.4 mole/L of 
potassium permanganate at a bath ratio of 1 : 10 at room 
temperature over a 24 -hour period, it was washed with water and 
then dried at 100°C, as a result of which an activated carbon- 
supported manganese oxide in which approximately 7 /itmole/g 
(activated carbon) of metallic manganese was retained was 
obtained. After approximately 1 kg of said activated carbon had 
been filled into a cleaning box, an air stream which included 
approximately 50 pphm of gaseous sulfurous acid was permeated 
through it at a rate of 1 m^/min. Although the contact period 
with said filter was only approximately 0.02 sec, nearly 100% of 
the gaseous sulfurous acid had become removed. Incidentally, the 
gaseous sulfurous acid concentration was measured by using Model 
GR-2C (atmospheric SO2 measurement device manufactured by Denki 
Kagaku Keiki Co.) . 

Application Example 2 

After a cordurite honeycomb with a micropore (square shape) 
cross-sectional area of approximately 3 m^ and a wall thickness of 
approximately 0.3 mm (overall shape: Cylinder with a diameter of 
approximately 93 mm and a height of 75 mm; void ratio: 
Approximately 72%) had been immersed in an aqueous dispersion of 
an alumina hydrate gel, it was thermally treated at 120°C for 5 
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hours, at 250°C for 4 hours, and at 500°C for 3 hours, as a result 
of which approximately 15% / lO 

of alumina became adhered with respect to the honeycomb weight. 
Next, the obtained structure was immersed in a 0.5 N aqueous 
hydrochloric acid solution which included 2.5% of palladium 
chloride . and thus impregnated with palladium chloride, and after 
it had subsequently been reduced by using an aqueous solution 
which contained [8]%- of formalin (pH: 10), it was thermally 
treated at 150°C for approximately 2 0 hours while a gaseous 
mixture of 20% of oxygen and 80% of nitrogen was being permeated. 

An air stream which included approximately 50 ppm of carbon 
monoxide was heated at [80] - [85] °C and then transmitted through 
said honeycomb at a flow rate of 0.3 m^/min. , as a result of which 
the carbon monoxide concentration dropped to 1 ppm or below. 

Application Example 3 

After [300] g of the activated carbon- supported manganese 
oxide obtained in Application Example 1 and 500 g of activated 
carbon "Pittsburgh CAL" (manufactured by Organo Co.; 10 - [3] 2 
mesh) had been filled into Cleaning Box No, 1 shown in Figure 1, a 
cylindrical filter was attached to its distal end, and the 
obtained structure was installed in the lower frontal portion of 
an automobile. The radiator cooling water of its engine room, 
furthermore, was orchestrated to become partially circulated 
through a compact heat exchanger, whereas Cleaning Box No. 2 was 
embodied by configuring the honeycomb used in Application Example 
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2 immediately behind [said heat exchanger] , and it, too, was 
installed in the engine room. Cleaning Box Nos, 1 and 2 were 
mutually linked via a flexible pipe, and the air emitted from 
Cleaning Box No. 2 was induced to flow into the automobile 
interior, A test was conducted by configuring the gas suction 
device shown in Figure 4 between Cleaning Box Nos. 1 and 2 in such 
a way that the outdoor air would flow inward at a rate of 
approximately 0. [8] m^/min. 

In a case where the automobile was driven without activating 
the heat exchanger of Cleaning Box No. 2, the concentration of 
carbon monoxide included in the outdoor air that had flowed into 
the automobile interior was 5 - 100 ppm, whereas the concentration 
was lowered to 1 ppm or below as a result of the activation of 
said heat exchanger. The concomitant air temperature of Cleaning 
Box No, 2 was 80 - 90°C. 

This outdoor air, furthermore, included approximately 6 ppm 
of gaseous sulfurous acid and 2 ppm of nitrogen dioxide, whereas 
the air which had been transmitted through Cleaning Box No. 1 
included no more than 0.1 pphm of gaseous sulfurous acid and no 
more than 1.2 pphm of nitrogen dioxide. 

Next, the passenger car in which said device had been 
installed was driven over an extended period of time for testing 
its durability, as a result of which absolutely no variations of 
the cleaning performances were observed even after a driving 
distance of 2,000 [km]. In a case where the car was driven after 
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the filter and Cleaning Box No. 1 had been removed, however, 5 - 
2 0 ppm of /II 

carbon monoxide came to migrate after a driving distance of merely 
300 km. 

Application Example 4 

The activated carbon used in Application Example 1 was 
initially pulverized, and after a 150 200 mesh component had 
been selected, it was immersed in an aqueous potassium 
permanganate solution, and an activated carbon- supported manganese 
oxide was obtained according to similar procedures. Palladium, on 
the other hand, was adhered to a 50 - 200 mesh activated alumina 
according to procedures similar to those in Application Example 2. 

A plastic honeycomb with a square (side dimension: 2.5 mm) 
micropore cross-sectional shape (wall thickness: Approximately 0.3 
mm; overall shape: 75 x 75 x 30 mm rectangular parallelepiped) was 
coated with a thin layer of an epoxy adhesive, and 9 units of the 
aforementioned honeycombs to which activated carbon and alumina 
had been adhered were prepared. A constitution identical to that 
of Application Example 3 except that the granular activated 
carbon- supported manganese oxide of Application Example 3 had been 
substituted with said honeycomb -shaped filter and that the 
cordurite honeycomb had been substituted with 9 units of said 
catalyst -adhered plastic honeycomb was installed within a 
passenger car. An indoor circulation system, however, was 
orchestrated as an air flow path, and after the interior of the 
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passenger car (volume: Approximately 23 m'^) had been filled with 
air which included 100 ppm of carbon monoxide, the cleaning device 
was activated at a treatment rate of 0.3 m^/min. , as a result of 
which the concentration of the carbon monoxide dropped to 1 ppm or 
below 10 min. later. Incidentally, the concentration of the 
carbon monoxide was measured by using APMA- 10 (atmospheric carbon 
monoxide measurement device manufactured by Horiba Mfg. Co.) . 

4 . Brief explanation of the figures 

Figure 1 shows one constitutional example of the device of 
the present invention, whereas Figure 2 shows a morphological 
example of the honeycomb- shaped structure, whereas Figure 3 shows 
a state where an activated carbon- supported manganese oxide or 
carrier- supported noble metal metal has become adhered to such 
honeycombs. Figures 4 and 5 show conf igurational examples of 
cases where the devices of the present invention are installed in 
automobiles . 

Applicant: Kanebo Co., Ltd. 

Agent: Koichi Minaguchi, patent attorney 
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6. List of attached documents 

(1) : Specification: 1 copy 

(2) : Drawings: 1 copy 

(3) : Application duplicate: 1 copy 

(4) : Letter of attorney: 1 copy 
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7. Inventors other than the aforementioned one 

Address: 8 banchi, 5 chome, Nishikamono, Joto-ku, Osaka-shi 
Name: Minoru Kojima 

Address: No. 11, 13 ban, 1 chome, Higashi, Senrioka 

Settsu-shi, Osaka-fu 
Name: Kat sushi Shirane 

Address: No. 11, 13 ban, 1 chome, Higashi, Senrioka 

Settsu-shi, Osaka-fu 
Name: Keiji Umezawa 

END 
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Procedural Amendment Report (spontaneously submitted) 

October 1\ Sho 48 [1973] 

Dear Mr. Hideo Saito, Chief of the Patent Agency: 

1. Display of the case 

Japanese Patent Application No. Tokugan Sho 48 [1973] -87115 

2 . Title of the invention 

Method and device for cleaning automobile indoor air 

3 . Amending party 

Relation to the case: Patent Applicant 

Address: No. 26, 3 ban, 3 chome, Tsutsumi Dori 

Sumida-l^u, Tol^yo-to 
Name: (095) Kanebo Co., Ltd. 

Representative: Junji Ito 

4 . Agent 

Address: No. 80, 3 ban, 1 chotne, Tomof uchi-cho 
Miyalcoj ima-lcu, Osalia-shi 

c/o Kanebo Co., Ltd., Headquarters Of f ice 
Name: (6180) Koichi Minaguchi, patent attorney 

5. Number of inventions added as a result of amendments: None 

6. Contents of amendments 

"Clean copy of specification (no changes in contents) " 
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